MPOTOH-IJIEKTPOTEKC

Hu3kne agnHammyeckue noTtepu

Manbiii 3apsa 06paTHOro BOCCTAHOBIEHUS
Pa3BeTBNEHHbIN YNPaBASAOLWNIA 3NEKTPOA ANS

BbICOKUX CKOpOCTeVI HapaCTtaHU4a TOKa

beicTpoaeicTBYOLIUA
Nvnyascubiii Tupucrop

Tun TbMN353-800-34

CpefiHuin NpsiMOIA TOK Itay 800 A

MoBTOpAtOLEECS MMMYSILCHOE HaNPS>XXeHWE B U

3aKPbITOM COCTOSHUM DRM 3000 = 3400 B
MoBTOpsAtOLWEeecs MMNynbCcHOe 0bpaTHOE HanpshkeHne Urrm

BpemMs BbIK/OUEHUS tq 63.0; 80.0; 100.0 Mkc

Uprm, Urrm, B 3000 3200 3400
Knacc no Hanpsi»XeHuto 30 32 34
T;, °C - 60+ 125

HNPEAEJBHO JOITYCTUMBIE 3HAYEHUSA ITAPAMETPOB

O603HayeHne N HaMMeHOBaHWE NapaMeTpa

En.
n3M.

3Ha4eH

ne

YcnoBusl nsmepeHus

MapamMeTpbl B NPOBOASILLEM COCTOSSHUMN

Itav CpeﬂHMl\;I TOK B OTKPbITOM COCTOAHUN

800
1065

T.=80 °C; ABYXCTOPOHHEE OXNnaxaeHue;
T.=55 °C; ABYXCTOpOHHEE OXNaxaeHue;
180 an. rpaa. cuHyc; 50 'y

[eiCTBYIOLLMIA TOK B OTKPbITOM

I
TRMS COCTOSIHWM

1255

T.=80 °C; ABYXCTOPOHHEe OXnaxaeHue;
180 an. rpaa. cuHyc; 50 'y

Itsm YaapHbIf TOK B OTKPbITOM COCTOAAHUM

16.0
18.4

180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
T;=Tjmax | WMNyNbC; Up=Ur=0 B;
T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKc

17.0
20.0

180 an. rpaa. cuHyc; 60 'y
(t,=8.3 MC); eanHUYHBbIN
T;=Tjmax | WMNyNbC; Up=Ur=0 B;
T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC

It 3alnTHbIN dakTop

1280
1690

180 an. rpaa. cuHyc; 50 'y
(t,=10 MC); eanHNYHbIN
T;=Tjmax | WMNyNbC; Up=Ur=0 B;
T;=25°C | ImnynbC ynpaBneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKc

A’c10°

1195
1660

180 an. rpaa. cuHyc; 60 'y
(t,=8.3 MC); eanHNYHbIN
T=Tjmax | MNynsc; Up=Ur=0 B;
T;=25°C | UMnynbC ynpaeneHus:
Ig=Irem; Us=20 B; tep=50
MKC; dig/dt=1 A/MKC
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Bnokupyrowme napamMeTpbl

MoBTOpStOLLEECH UMMYIIbCHOE T <T <T
obpaTHOe HanpshKeHWe , jon = ma )

Uprm, Urrm NOBTOPSIOLLEEC MMIYNIbCHOE B 3000+3400 | 180 an. rpaa. cuHyc; 50 I'u;
HanpsbkeHUE B 3aKPbITOM COCTOSIHIM YNPaBEHNE pasOMKHYTO
HenosTtopsioweecs uMnynbcHoe i

TNT o6paTHoe HanpsbkeHue u 8 | 3100:3500 IJ'S”(‘)‘"< T <Tymax . 50 I .

psMr URSM | LianopTopsiolLeecs MMAybCHOe : an. r_pa.q. CUHYC; U; €AMHWNYHbBIN
HanpskeHWe B 3aKPbITOM COCTOSIHUM UMMYNbC; YNPABNEHNE PasOMKHYTO
MocTtosiHHOe obpaTHOe U NOCTOSIHHOE 0.75Uprm | Tj=T; max;

Up, Ur B .
npsiMoe HanpsxeHue 0.75Urgm | ynpaBneHve pasoMKHYTO

MapameTpbl ynpaBsieHus
MaKcMManbHbI NPSMOW TOK

Iram A 8
yrpaBneHus T=T.

MakcuManbHoe obpaTHoe Famax

Uram B 5
HanpsxeHne ynpaBeHns

P MakcnmanbHas paccenBaeMast BT 8 T;=T; max ANA NOCTOSAHHOrO TOKa

¢ MOLLHOCTb MO YNpaBfeHUIO yrnpaBneHus

MapameTpbl nepexksiroueHnsn

KpuTnueckas ckopocTb HapacTaHus }—Fjjszx; 9D=0'67 Uorw;
; ] T™M=4 1Tav,

(dir/dt) it '(r;)=|<i1 lI-BIZ(;TKprTOM COCTOSAHUMN A/MKC 2000 WMnynbe yrpasnexms: Te=Irg: Us=20 B;

tep=50 MkC; dig/dt=1 A/MKkC

TennoBble NapaMeTpbl

Tetg TeMnepaTypa XpaHeHus! °C -60+ 125

T; TeMnepaTypa p-n nepexoaa °C - 60+ 125

MexaHuuyeckue napaMmeTpbl

F MoHTaxHoe ycunme KH 24.0-28.0

2 50 B He 3axaToM COCTOSAHUK
a YckopeHue M/c
100 B 3a)xaTOM COCTOSAHMM
XAPAKTEPUCTUKHA
En.
0O603Ha4YeHMe U HAMMEHOBAHNE XapaKTEPUCTUKK Y3M 3HayeHve YcnoBusl namepeHus

XapaKTepucTuku B NPOBOASALLEM COCTOSAHUMU

U NMnynbcHoe HanpshkeHue B B 260 T,=25 °C; Iyy=2512 A
OTKPLITOM COCTOSIHUM, MaKC

Ur(ro) MNMoporoBoe HanpsikeHue, Makc B 1.30 T=T .

j— 1j maxr

r [vHaMmunyeckoe conpoTMBieHne B MOM 0.700 0.5 7 Iray < Iy < 1.5 7 Iray

OTKPLITOM COCTOSIHUM, MaKC
T;=25 °C;

Iy ToK yaep>xaHus, Makc MA 500 Up=12 B: yNpaBneH1e pasoMKHYTO

Bnokupyrowme xapakTepucTukm
MoBTOPSAOWMIACA UMMYITbCHBIN

I I 06paTHbIi TOK M NMOBTOPSIIOLLNIACS VA 150 Ti=T; max;

DRM7ZRRM | UMMyNbCHBIN TOK B 3aKPbITOM Up=Uprm; Ur=Urrm
COCTOSIHUM, MaKC
KpuTnyeckas CKOPOCTb HapacTaHusi T=T. .

(dvp/dt)eit | HanNpsXeHUa B 3aKpbITOM B/MKc 1000 I maxs )
cocTosHMY, MiH Up=0.67"Uprm; YNpaBneHMe pa3oMKHYTO
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XapaKTepucTUKM ynpaBrieHUs

OTnupatoee NOCTosiHHOE 4.00 T5= Tjmin
Yor Haﬂp;))KEI-LILIEIe yripaBeHusi, Makc B 2.50 Tj=25°C
1] 2.00 Tj= Tj max UD= 12 B, IDV=3 A,
500 ToT [MOCTOSIHHbIN TOK
" " i= limin | ynpaBneHus
' 200 Ti= T ma
Usp HeoTnupatoLiee NoCTOsAHHOe B 0.25 T=T,
HanpsbKeHWe ynpaBeHusl, MUH
H ~ v UD=0'67.UDRM;
Ie COTTMPAOLI TIOCTOARHBIA TOK MA 10.00 MOCTOSIHHBIN TOK yNpaBieHns

ynpaBneHusi, MUH
AnHaMuueckme xapakTepucTUKn

T;=25 °C; Vp=0.4Vpry; Im=ltay;
tod BpeMsi 3aepXXKn BKITHOHEHMS MKC 3.00 Gate pulse: Ig=Irgm; Ve=20V;
tep=50 ps; dig/dt=1 A/us

63.0; 80.0; dvp/dt=50 B/mkc; | 1= Tjmax; lm= Iray;
2 100 diz/dt=-10 A/MKc;
t, BpemMs BblkntoveHUA”, Makc MKC a .
80.0; 100; Up=100 B;
125 dvp/dt=200 B/MKC; | Uy=0.67Upgm
Qn 3apaa 06paTHOro BOCCTAHOBNEHUS, kKo 1000
raKe T5= Ty maxs Irm= Irav;
j— ' maxs - 7
t Bpemsi 06paTHOrO BOCCTAHOB/EHUS, MKC 8.0 din/clt=-50 A/MKC :
MaKC
Uz=100 B
Tok 0bpaTHOro BOCCTAHOB/EHMS,
T A 260
MaKC
TennoBble XapaKTEpPUCTUKHN
R 0.0210 [IBYXCTOpOHHee
oxnaxgeHue
Tennosoe conpoTuBeHME p-n o MoCTOSIHHBIN OxnaxgaeHwne co
Rehjc-a nepexoa-Kopryc, Makc C/BT 0.0462 TOK CTOPOHbI aHoaa
Rigex 0.0378 OxnaxaeHwe co
CTOPOHbI KaToaa
Rence TennoBoe conpoTUBEHNE KOPIYC- °C/BT 0.0040 NOCTOSHHbI Tok

oxnaauTesb, MaKc
MexaHnyecKne XxapaKTepucTuku

w Macca, Tvn r 550
D [nunHa nyTn Toka yTeuku no MM 29.47
s MOBEPXHOCTU (monim)|  (1.160)
D [nvHa nyTn ToKa yTeuKn no Bo3ayxy MM 17.50
a v
(atonm)|  (0.689)
NMPUMEYAHUE MAPKUPOBKA
) KpuTiueckas ckopocTb HapacTaHusi HanpskeHNs B TEU 353 800 34 A2 3 VX2
3aKPbITOM COCTOSIHWM 1 ) 3 4 5 6 -
O6osHauenme rpynmb! A2 1. BbICTpOAENCTBYOWMIA UMMYIIBCHBIA TUPUCTOP
(dvo/dt)qir, B/MKe 1000 2. KOHCTPYKTVBHOE MCMONHEHWe
5 3. CpeaHuit TOK B OTKPbITOM COCTOSIHUK, A
) BpeMﬂ BbIK/1IO4YEHUA (dVD/dt=50 B/MKC) 4. Knacc no HanpsiXeHuto
0O603Ha4eHue rpynmbl C3 B3 A3 5. Kputnyeckasi CKOpOCTb HapacTaHUs HamNpsKeHus B
tq, MKC 63.0 80.0 100 3aKPbITOM COCTOSIHWM

6. [pynna no BpemMeHu BbikntoyveHus (dvp/dt=50 B/Mkc)
7. KnumaTtudeckoe mncnonHenune no NOCT 15150: YXN12, T




FTABAPUTHbBIE PASMEPDI

Tun kopnyca: T.D2

83+1 (3.268)
max 975 (2,953) DIA
=
S 951(2,008) DIA.
=92
3| s !
s
== i =
= : S
=] ' —
= | o~
3 | &
/
( J
e
435 (0138) DIA. g
both sides <
hd
451(2,008) DIA.
|
475 (0187)
5“742@
N
& =~ Y-
g 3 ~
N‘
pa
i’

91,3 (0.051) DIA

7 (027)

Bce pa3mepbl B MUnnMMeTpax (AtoiimMax)

Conepxallascs 3aecb MHbopMaums SBASETCS KOHMUAEHUMANbHOW 1 HAXOAUTCS MOA 3aLLMTON aBTOPCKMX MpaB.
B MHTepecax ynydlleHust kadectsa npoaykumm, 3A0 «MpoTOH-INEKTPOTEKC» OCTaB/SET 3@ CO60M MPABO M3MEHSATb MH(OPMaLIMOHHbIE NIUCTLI 63
yBELOMIIEHMSI.
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Fig. 1 On-state characteristics of Limit device

1-T=25°C
2 - T,=125 °C
UFGM,4O :
B 5
30
25 4 —
s 5
20

15 § /
f 4
10 + 3\

Ircm, A 20
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Fig. 2 Gate characteristics
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tq/ tq*

Fig. 3 Turn-off time t, vs. On-state peak current Iy
Conditions: T;=T; max; dir/dt=10 A/us; Vk=100 V; dvp/dt=50 V/us; Vp=0.67"Vprm
Typical changes of t, are normalized to the t," (t; — see data sheet, dvp/dt=50 V/ps)
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0,9

0’8 1 1 1 1 } 1 1 1 1 1 1 1 1 1 1 1 1
100 150 200

(di/dt)r [A/ps]

(=]
wn
S

Fig. 4 Turn-off time tq vs. Rate of fall of on-state current dig/dt
Conditions: Tj=Tj maxrs ITM=ITAV; VR=100 V, dVD/dt=50 V/MS, VD=0'67.VDRM
Typical changes of t, are normalized to the t," (t,” — see data sheet, dvp/dt=50 V/ps)

1,25

1,2 \
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1,15
: N
11 AN

N
1,05 AN

*

to/tq

0,95

0,9

0,85

0.8 : S :
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Ur [V]
Fig. 5 Turn-off time t, vs. Reverse voltage Vg




Conditions: Tj=Tj max; Ttm=Itav; le/dt= 10 A/MS, dVD/dt=50 V/]J,S, Vp=0.67"Vprm
Typical changes of t, are normalized to the t," (t,” — see data sheet, dvp/dt=50 V/ps)

1.8
1,7
1,6 -
1,5 -
14 /

= 1 /
12
1,1 /

1 7

ta/tq

0,9
0’8 1 1 1 I 1 1 1 1 1
10 100 1000

dUp/dt

Fig. 6 Turn-off time t, vs. Rate of rise of commutating voltage dvp/dt

Conditions: Tj=Tj maxrs ITM=ITAV; dIR/dt= 10 A/HS, Vr=100 V, Vp=0.67"Vprm

Typical changes of t, are normalized to the t," (t; — see data sheet, dvp/dt=50 V/ps)
3

L 3
25+ _—
: / f/ :
2 T // / 1
< 15 ” _—
o /
1 //
0,5 1
B e AT .
0 50 100 150 200 250 300 350 400

(diT/dt)r [A/ps]

Fig. 7 Reverse recovery charge Q,, vs. Rate of fall of on-state current dig/dt
1- ITM = O.S'ITAV

2 = Itm = Itay,
3- ITM = 1-5.ITAV

Conditions: T;=T; max; V=100 V
Typical changes of Q,, are normalized to the Q. (Q. — see data sheet)
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12 1

/
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0,8 t ~

tre/t rr

04 1

02 1

0 50 100 150 200 250 300 350 400
(diT/dor [A/ps]

Fig. 8 Reverse recovery time t,, vs. Rate of fall of on-state current diz/dt
1- ITM = 0-5.ITAV

2 —Im = Inay,
3- ITM = 1-5.ITAV

Conditions: T;=Tj max; V=100 V
Typical changes of t,, are normalized to the t," (t, — see data sheet)

451

4+

3’53 ///1
34

25 1 /7/

: 7

1,55 /
Ny
nyd
(0 o m e B S B B o B

0 50 100 150 200 250 300 350 400
(diT/dor [A/ps]

*

IrrM/I M

Fig. 9 Peak reverse recovery current I,y vs. Rate of fall of on-state current diz/dt
1-Iw= O.S'ITAV
2 =TI = Iray,
3- ITM = 1-5.ITAV

Conditions: T;=T; max; V=100 V
Typical changes of I,y are normalized to the Liv (IrrM* — see data sheet)




100000 T T 1T
100% Duty Cycle
\\
5
|
N
N
10000 \\
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— \\
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100 H — 4
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tp [ps]
Fig. 10 Sine wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3 —Im = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
Conditions: Vg<3 V; T¢=55 °C
100000 T T
) 100% Duty Cycle
_ Y
5 N
10000 ¢ N
= I | N
- \
//’ \ \ \\
1000 + \‘\\\ NG
e . N NS b N
— S\, N, N\ ~
~ \\ \\ \\
N\ N
N
\\\ 3
\ 2
100 H s =
10 100 1000 10000
tp [ps]
Fig. 11 Sine wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3 - I = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A

Conditions: Vg<3 V; T¢=80 °C
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100000 — —
100% Duty Cycle
AN
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\\
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5
R N
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1
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Fig. 12 Sine wave frequency ratings
1-1Iy = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 -1y = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
7-Iiyw=250A
Conditions: Vg=0.67"Vgrm; Tc=55 °C
100000 — —
E 100% Duty Cycle
\
\\
AN
N
N
10000 + >\
/7 N
// /)
E U // // \\
ha 6 ,// // N\
A // \\\
TN
1000 45 - - N S
= / \
/ N
// / Pl \\\\\ \
O
_—/ ‘\
— o \\\\ ;
// \§2
100 —t : 1 :
10 100 1000 10000
tp [ps]
Fig. 13 Sine wave frequency ratings
1-1Iy = 5000 A
2- ITM = 4000 A
3- ITM = 3000 A
4 -1y = 2000 A
5-I;y = 1000 A
6 — ITM =500 A
7-Iim=250A

Conditions: VR=0-67'VRRM; Tc=80 °C
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%100% Duty Cycle
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Fig. 14 Square wave frequency ratings
1-1Iyv = 5000 A
2 — Iy = 4000 A
3-1I = 3000 A
4 — Iy = 2000 A
5—1Imy = 1000 A
Conditions: Vr<3 V; Tc=55 °C; dir/dt=diz/dt=100 A/us

10000

100000

C 100% Duty Cycle

AN

N

T—

10000 _\

~—_

N

1000 -

111 ] /

/)] )

/) )/
/) )
7454

100
10 100 1000

tp [ps]
Fig. 15 Square wave frequency ratings
1-1Iyy = 5000 A
2 — Iy = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5—-1Iy = 1000 A
6 — ITM =500 A
Conditions: Vr<3 V; T¢=55 °C; dir/dt=diz/dt=500 A/us
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10000

100000 — T
100% Duty Cycle
AN
LN\
6 \\\
\Q\
5
AN \\
10000 ~
- \‘\ \\
- N
3 [ \ N\
= i N \\
N O
1000 ¢ \\\ N \\\
- NN N X
; \\\\\\
- A
\\\\ \4
NN
100 NN 3
10 100 1000
tp [ps]
Fig. 16 Square wave frequency ratings
1- ITM = 5000 A
2 — I = 4000 A
3 —Im = 3000 A
4 - ITM = 2000 A
5 —1Iwm = 1000 A
6 — Ity = 500 A
Conditions: V<3 V; Tc=80 °C; dir/dt=diz/dt=100 A/us
100000 T T
- 100% Duty Cycle
L7 \\
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—~— N
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100 : : — }%2—3 :
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Fig. 17 Square wave frequency ratings
1- ITM = 5000 A
2 — I = 4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5 —1Imm = 1000 A
6 — Ity = 500 A
7 - ITM =250A

Conditions: Vr<3 V; T¢=80 °C; dir/dt=diz/dt=500 A/us
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Fig. 18 Square wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3-I;y=3000A
4 -1y = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
7-Iiyw=250A
Conditions: Vg=0.67"Vgrm; Tc=55 °C; dir/dt=diz/dt=100 A/us
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Fig. 19 Square wave frequency ratings
1- ITM = 5000 A
2- ITM = 4000 A
3 —Im = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
7-Imm=250A
Conditions: Vg=0.67"Vrrm; Tc=55 °C; di/dt=diz/dt=500 A/us
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Fig. 20 Square wave frequency ratings
1- ITM = 5000 A
2 -1y =4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5-I;y = 1000 A
6 — Iy = 500 A
7 - ITM =250A
Conditions: Vg=0.67"Vrrm; Tc=80 °C; dir/dt=diz/dt=100 A/us
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Fig. 21 Square wave frequency ratings
1- ITM = 5000 A
2 -1y =4000 A
3- ITM = 3000 A
4 - ITM = 2000 A
5-I;y = 1000 A
6 — Iy = 500 A
7 - ITM =250A
Conditions: Vg=0.67"Vrrm; Tc=80 °C; dir/dt=diz/dt=500 A/us
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Etot [J]

Conditions: Vz<3 V

Etot [J]

Conditions: Vzg=0.67"Vggm
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Fig. 22 Sine wave loss energy per pulse
1-1Iy = 5000 A
2 -1y =4000 A
3- ITM = 3000 A
4 -1y = 2000 A
5-I;y = 1000 A
6 — ITM =500 A
7 - ITM =250A
100 ¢
10 +1 / / 3
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Fig. 23 Sine wave loss energy per pulse
1- ITM = 5000 A
2- ITM = 4000 A
3-I;y=3000A
4 - ITM = 2000 A
5- ITM = 1000 A
6 —I;y = 500 A
7-Iiy=250A
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Fig. 24 Square wave loss energy per pulse
1 —TIyy = 5000 A
2 - ITM = 4000 A
3- ITM = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — ITM =500 A
7-Imm=250A
Conditions: Vr<3 V; dir/dt=dir/dt=100 A/ps
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Fig. 25 Square wave loss energy per pulse
1- ITM = 5000 A
2 - ITM = 4000 A
3 —Im = 3000 A
4 — Iy = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
7-Imm=250A

Conditions: Vr<3 V; dir/dt=dir/dt=500 A/us
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Fig. 26 Square wave loss energy per pulse
1-1I;y = 5000 A
2- ITM = 4000 A
3 -1Iy = 3000 A
4 —1Im = 2000 A
5- ITM = 1000 A
6— ITM =500 A
7-Imm=250A
Conditions: Vr=0.67"Vrrw; dir/dt=diz/dt=100 A/ps
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Fig. 27 Square wave loss energy per pulse
1- ITM = 5000 A
2- ITM = 4000 A
3 -1I = 3000 A
4 - ITM = 2000 A
5- ITM = 1000 A
6 — Ity = 500 A
7-Imm=250A
Conditions: Vr=0.67"Vrrw; dir/dt=diz/dt=500 A/ps
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Fig. 28 The surge current I;sy vs. Duration of surge t, for a half-sine wave
1-T=125°C
2 -T;=25°C
Conditions: Vr=0 V — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Irsy are normalized to the Itrquy (Itsy — see data sheet, Ti=T; max)
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Fig. 29 The surge current Irsy vs. Duration of surge t, for a half-sine wave
1-T=125°C
2-T;=25°C
Conditions: Vr=0.8Vgrm — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Iy are normalized to the - (ITSM* — see data sheet, Ti=Tj max)
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Fig. 30 The surge current Iy vs. Number of half-sine waves at 50 Hz
1-T=125°C
2-T;=25°C
Conditions: Vr=0 V — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of I;sy are normalized to the Ity (Irsm’ — See data sheet, Ti=T max)
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Fig. 31 The surge current Iy vs. Number of half-sine waves at 50 Hz
1-T;=125°C
2 — T;=25°C
Conditions: Vr=0.8Vgrm — the peak value of reverse voltage which is applied immediately after the surge current
Typical changes of Iy are normalized to the - (ITSM* — see data sheet, Ti=Tj max)




